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Introduction 


The  advent  of  d  I  roe  ted  energy  weapons  (t>TWa)  has  brought  a  bust  of  m 
tactical  and  training  challenge*,  one  potent  id.  W.W  is  a  low  power  tutor  which 
could  Jaa  olacto~opt ical  ayatooa  at  tactical  r.iti»A a  and  fiashblind  or 
pemanently  blind  soldiers  at  closer  ranges.  A  laser  weapon  could  blind  an 
individual  looking  through  a  direct  view  optic,  such  as  a  V'U  eight,  with 
virtually  no  daoage  to  the  cootut  1*0100110)  of  tlie  vehicle.  This  Is  a  roller 
unique  phenomena  of  KVa.  Trior  to  bl'.VS  only  rt.es  iial  we.i.uns  were  capable  of 
Inflicting  casualties  with  little  or  no  dnaac*  to  the  vehicle.  other  weapons 
would  have  had  to  destroy  or  significantly  tlauai.e  a  vehicle  vnroute  to  in  luring 
the  personnel  inside.  howe'er,  a  major  ulfier, n.«  bet*. **•«•..  cluv)c«l  v*  ipon*  and 
lasers  Is  that  clwmlcal  weapons  allect  all  *«, rutettvd  im.  Ivjdual »  in  .he 
vehicle  equally  while  lasers  Injure  only  the  c».w  lenbrra  directly  exp  sed  to 
It. 

Thus,  in  laacr  conbat  there  will  be  a  number  ul  fully  functioning  vehicles 
with  injured  personnel  filling  critical  positions,  while  at  tint  r.arc  tine  there 
e  y  be  uninjured  personnel  In  the  vehicle. 

Another  aspect  of  s  laser  injury  which  it  in-l-w!  t  >  vi,  thi*  11,5.1,  I.:  that 
it  will  be  relatively  painless  and  sensory  dlt.J  ii tatin,.  only;  tl«:c  wii<  Le  no 
itc*  d  ior  imsedlste  first  aid  beyond  removing  the  Individual  1  root  .1  h.  xardoub 
position  and  nskltig  ilia  couft.rtahlc.  Tills  W'.uld  iliu*  1  -ill.  Jtir *.*«*  pet  sunn*  1 
immediately  to  sssusat  the  conbat  position  oi  ll.r  ui-unricJ  soldier.  1  Ik  *.<>,« 
significant  danger  of  a  laser  Injury  would  he  that  the  soldier  ** I y.f.t  panic  und 
««*t  counter  product  Iveiy  In  the  nldst  of  a  crlt.lt.,  thus  end.ini-eriiu;  Masclf  nnd 
his  ciewnetcs. 

This  Implies  the  need  lor  several  ir'iiul.1;.  c» 'iiblder.it  Ions  r.  i-.irilu  ia---r 
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coabac.  First  is  the  need  for  core  cross training  of  crew  wscabers.  Crew  ocabcrs 
usually  assigned  to  lower  priority  tasks  will  have  to  be  trained  in  higher 
priority  tasks,  e.g.  loader-gunner,  infantryman-driver  to  allow  the  vehicle  crow 
to  aaintaln  its  coabat  effectiveness.  Secondly,  soldiers  will  have  to  IcArn  to 
exchange  places  with  one  another  quickly  in  order  to  nininizc  their 
vulnerability  in  coabat  and  enhance  their  cission  capability.  Finally,  there  is 
a  need  to  desensitize  troops  to  and  DEW'-type  injuries  to  prevent  panic. 

The  pupose  of  this  pilot  study  w«.s  to:  (a>  ascertain  the  approximate 
downtine  of  the  M2  Bradley  Infantry  Fight  .*».  Vehicle  (BIFV)  when  critical  crew 
nenbers  are  injured;  (b)  deterainc  if  practice  in  exchanging  places  with 
sinulated  crew  injuries  can  reduce  the  dowr.cine;  (c)  aor.ltor  the  psychological 
reactions  of  the  troops  to  DEHs;  (d)  determine  whether  this  direction  of 
training  research  and  dcvelopnent  holds  protaise  of  aeaningful  perfornance 
payoffs  given  additional  tiac  and  resources. 

Method 

A  Bradley  squad  consisting  of  the  M2  vechicle  and  nine  crew  acabcrs:  a 
Bradley  coaaander  (EC)  and  gunner  in  the  turret,  a  driver,  and  six  infantry  nen 
sitting  in  the  troop  coapartncnt  who  would  serve  as  test  subjects.  Two  such 
squads  wore  tested  individually. 

For  the  purposes  of  this  study  the  BC,  gunner,  and  the  driver  were 
designated  as  critical  crew  aenbers  who  would  have  to  be  replaced  if  thesy  bccoae 
DE  casualitlea.  There  are  seven  different  possible  coobinations  of  casualitlcs, 
given  the  three  critical  crew  positions,  which  are: 

1.  Driver  only 

2.  BC  only 

3.  Gunner  only 

A.  Driver,  BC,  and  gunner. 


5.  Driver  and  BC 


6.  BC  and  gunner 

7.  Driver  and  gunner 


SCAT  MO.  3 


Figure  i.  Seating  in  BIFV. 

The  experiment  uaed  eight  soldiers  in  KOPP  sear  in  a  fully  loaded  Bradley 
moving  at  combat  speeds  over  a  field.  One  experimenter  rode  in  the  vehicle  in 
the  number  eight  position  as  an  observer.  A  second  experimenter,  stationed  at  a 
radio  in  the  field,  acted  as  a  tiackceppcr  and  experiment  controller.  The  BC, 
driver,  and  gunner  were  allowed  to  remove  their  protective  masks  to  enable  them 
to  hear  the  controller. 

Two  different  squads  were  utilized  on  subsequent  days.  The  first  day's 
squad  uats  instructed  not  to  discuss  the  purpose  or  auurc  of  the  exercise  in 
order  to  limit  any  inadvertent  (learning)  by  the  other  squad.  Both  squads  were 
from  Ft.  Bcnnlng's  resident  Bradley  support  company  and  were  experienced  with 
the  BIFV  but  none  of  the  troop3  had  any  previous  exposure  to  DEWs. 

Experiment  I  Procedure: 

The  driving  course  to  be  traversed  during  the  experiment  was  on  the 
perimeter  of  a  relatively  flat  field  with  one  sharp  slope  of  approximately  30 


degrees  and  five  feot  in  height.  There  was  one  straightaway  of  approximately 
246  ■  and  another  of  approximately  187  b.  Figure  2  is  a  map  of  the  course. 
This  course  allowed  acceleration  to  coabat  speeds  during  the  straightaways 
followed  by  braking  for  violent  left  turns.  The  slope  of  the  field,  the 
constantly  changing  speeds,  and  the  frequent  sharp  turns  produced  a  rough  ride 
which  simulated  a  coabat  assualc. 


Figure  2.  Experimental  Course  (approximate  distances.) 

Eacn  crew  was  briefed  on  the  purpose  of  the  exercise:  determination  of  the 

potential  effects  of  a  laser  attack  on  a  Bradley  crew's  performance.  The  crews 

were  informed  chat  In  the  future  lasers  could  be  used  as  weapons  against  them  in 

combat.  Injury  from  such  a  laser  weapon  would  not  cause  pain  but  its  blinding 

effects  could  be  anything  from  an  instantaneous  flashblinding  to  a  permanent 


blinding  and  everything  in-between,  for  the  purpose  of  this  drill  they  were 
instructed  to  aosusc  that  once  they  were  cold  they  were  hit,  they  were  to 
pretend  they  were  blinded  but  chvy  would  £e  l  n  pain.  Also  they  were  not  to 
recover  until  the  end  of  each  trial.  To  ensure  coaplianee  each  victim  was 
issued  a  pillow  case  and  as  soon  as  he  was  declared  "blinded"  he  iosediately 
covered  his  head.  Finally,  crews  were  informed  chat  although  such  laser 
Injuries  could  occur  to  just  one  crew  senber  or  a  conbination  of  crew  meabars, 
for  this  exercise  only  the  driver,  BC,  and  gunner  would  be  casualties.  Before 
testing  began  the  crews  were  encouraged  to  sake  prtliainary  contingency  plans 
regarding  replacing  the  three  potential  casualties. 

For  each  trial  these  procedures  were  followed: 

1.  The  crew  was  inf creed  in  advanced,  in  part  as  a  safety  precaution,  of 
the  intended  viccia.  Koninjured  personnel  were  instructed  to  ignore  the  radio 
transnlsslon  when  the  controller  inforoed  the  viccia  he  was  blinded.  The  crew 
was  to  carry-on  with  its  duties  until  advised  by  the  victia  of  his  injury. 

2.  The  vehicle  accelerated  to  coabat  speed  end  the  turret  was  put  in  the 
three  or  nine  o'clock  position  in  relationship  to  the  front  of  the  vehicle  being 
in  the  12  o'clock  position; 

3.  The  external  controller  announced  on  the  radio  to  the  viccia  that  he  was 
injured. 

4.  The  victim  inncdiatcly  pulled  the  pillow  case  over  his  head  and 
attempted  to  coeaunicatc  to  others  that  he  was  blinded. 

5.  As  soon  ar.  there  was  any  external  evidence  of  an  injury  tiaing  began. 
Tine  started  for  the  BS  or  the  gunner  as  soon  as  the  turret  began  to  swing  to 
the  12  o'clock  position  to  exit  the  injured  party.  In  a  Bradley  the  nain  gun 
tube  oust  be  oriented  forward  to  align  the  turret  with  the  exit  doors  to  the 
troop  conpartacnt  interior.  In  the  case  of  the  driver,  tine  started  as  soon  as 
the  vehicle  began  to  slow  down.  When  there  was  a  conbination  of  injuries  to  the 


driver  and  turret  personnel,  whichever  of  the  above  two  occurcd  first  was  the 
signal  to  start  tiaing. 

6.  Tiaing  stopped  when  the  vehicle  began  to  regain  speed  or  when  the  gun 
turret  was  reoriented  to  the  orginai  position  with  the  appropriate  new  crew 
ecabcr(s)  in  place.  With  an  injury  to  the  driver  and  one  other,  the  tiaes  of 
both  events  ware  noted.  Such  tiaing  rules  were  used  because  these  actions  are 
what  would  be  evident  to  an  enemy  who  has  lased  a  Bradley.  The  enemy  would  not 
know  if  he  had  been  successful  until  there  was  some  outside  evidence  of  it. 
Expericcnt  IX  Procedure; 

Experieenc  11  was  a  stationary  exercise  designed  to  ascertain  the  relative 
contribution  of  vehicle  aoveaet.c  on  BC  and  gunner  replacement  tiaes.  If 
exchanging  places  while  the  vehicle  was  stopped  was  signlfcantly  faster  than 
while  it  was  moving,  it  aight  bo  expedient  to  completely  scop  the  vehicle  to 
replace  injured  personnel  rather  chan  to  attempt  to  do  It  while  the  vehicle  is 
coving. 

The  saoe  procedures  were  used  in  Experieenc  I  except  chat  the  vehicle 
remained  stationary  and  therefore  the  driver  did  not  participate. 

Experiment  III  Procedure: 

In  combat  there  may  be  times  when  It  would  be  better  to  verbally  guide  a 
blinded  driver  to  drive  to  a  defilade  position  instead  of  bringing  the  vehicle 
to  a  halt  while  exposed  to  hostile  fire  in  order  to  replace  the  injured  driver. 
This  expericcnt  va3  designed  to  asertain  how  well  a  DC  could  guide  a  blinded 
driver  through  a  course  to  a  defilade  position.  The  findings  from  this 
experiment  could  help  determine  the  relative  vulnerability  between  an  immediate 
switch  of  drivers  (in  an  exposed  location)  as  opposed  to  the  BC  attempting  to 
guide  an  injured  driver  to  move  the  vehicle  to  defilade. 

Figure  3  is  a  diagram  of  the  Drive  to  Defilade  Course.  The  vehicle  was 
accelerated  through  the  straightaway  and  r.he  driver  was  "blinded**.  He 


iaaediately  pulled  a  pillow  case  over  his  head  ana  timing  was  started.  Timing 
etoppad  when  the  vehicle  reached  the  defilade  position. 


Figure  3.  Drive  to  Defilade  Course  (approximate  distance). 

Sxpcrlaant  IV  Procedure; 

As  the  driver  space  was  the  aest  cramped  position,  physical  sice  of  the 
soldiers  aay  have  been  a  significant  factor  influencing  the  speed  of  exchange. 
This  experiaent  atteopted  to  ascertain  the  effects  of  the  size  of  the  drivers  on 
the  speed  of  the  exchange. 

Three  different  sets  of  drivers  were  used:  (a)  experienced  drivers,  those 
who  participated  in  Experiaent  I  (these  were  of  average  size);  (b)  large  size, 
inexperienced  drivers,  (6'8M/268  lbs  and  5*11*7170  lbs);  and  (c)  average  size, 
inexperienced  drivers,  (5'ii*7i46  lbs  and  5^9 **/160  lbs). 

In  this  experiaent  the  vehicle  renained  stationary  and  the  driver's  hatch 
was  open  to  allow  the  experimenter  to  observe  and  tine  the  exchange.  The 
drivers  were  instructed  to  make  exchanges  as  quickly  as  they  could. 


Copy  avail  a-  j  f, . 

permit  fnit,.  i  .  •  ’ 

i  'i  . 


r-Tjc  do...  ri0i 
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Result*  of  Experiments  I-TV; 

Table  1  shows  the  result*  of  Experiment  I,  downtime  of  the  teat  BIFV. 
Table  1 

Times  of  Critical  Position  Exchange  While  Vehicle  Is  Moving 


Squad  1 


Squad  2 


Casualty 

Trial  l 

Trial  2  Trial  l 

Clr.  seconds) 

Trial 

Driver 

20 

13 

30 

22 

BC 

A 

25 

42 

16 

Gunner 

50 

25b 

37 

23 

Driver,  EC  &  Gunner 

llc/5ld 

10/42 

27/52 

e 

Driver,  BC 

16/38 

15/28 

23/23 

e 

BC,  Gunner 

77 

50 

49 

e 

Driver,  Gunner 

a 

13/23 

12/18 

e 

*Lost  data 

^Temporary  loss  of  turret  power 
cVchicle  began  to  regain  speed 
^Turret  was  reoriented 
Vehicle  dcadlincd 

It  was  orginnlly  planned  to  have  the  squads  complete  three  iterations  of  the 
drills.  Unfortunately,  due  to  scheduling  and  vehicle  maintenance  difficulties, 
all  iterations  were  not  collected.  One  crew  participated  in  two  iterations 
before  the  vehicle  broke  down  and  the  one  crew  completed  1-1/2  Iterations  before 


tin  vihlclt  vu  due  to  a  faulty  turret  »hleld  door. 


Table  I  shove  the  prellelnary  indication*  of  I a proved  performance  fro*  the 
fftet  to  aeceod  trlel  In  both  Muadi,  Alio  it  should  I*  noted  that  the 
driver-only  perforoaucus  ar«  generally  aluwtr  th*n  when  the  driver  was  Injured 
in  coohlnetlon  ulth  another  critical  crew  ocst«*t .  Thin  in  due  to  the  fact  that 
doing  a  tar  tod  Inoedlately  when  the  driver  vj>  blind*  <1  biotic.  In  th** 

•uubtnation  conditions,  however,  tin*  driver  wan  aM«<  to  re4ct  early  because 
timing  was  not  begun  until  the  turret  began  to  rant*  . 

Table  2  ahowe  the  reaulta  of  experiment  li.  uatlonary  vkclianyt  A  turret 
peraonoel . 


Table  2 

Tioee  cf  K  t  Cunner  Exchange  While  Vehicle  Is ‘sii  monacy 


frl.,1  (l:i 

srrnnd. ) 

Casualty 

1st 

2nd 

K 

30 

.*1 

Cunner 

20 

77 

PC  4  Cunner 

44 

v* 

.WTC:  Sq uad  2  did  not  do  Experiment  II  dun  tu  n  dnadlint  d  vehicle  . 


Aw  e> peeled  turret  personnel  exchange  was  corn-rally  instvt  when  t tic  vehicle 
was.  stationary  compared  to  when  it  was  novlm*  (ww  ln»#lc  1  hi'  K-  /.)  1  ut  this 
difference  v.it  not  great. 

Table  3  allows  ths  results  or  expedient  ill,  drive  lu  dell  In. ir. 

(.vnerally,  drivers  were  able  to  c-jvnr  thv  an  «  tours,  usfuj  si:l,t  la  l.ilf 
(In  line  It  required  then  when  the/  were  h'l  uh  a  Is-  i  i  ..tt  i 1  >  t<:<v«.-r  ernitJ 


'I 


hit  tint  trial  with  om  set  ol  t ■  k*  on  top  «*i  the  dirt  Mound*  In  tho 
following  two  trial*  ha  was  vary  cautious  and  therefore  liad  ouch  slowor  tiaaa 
Can  tha  Squad  2  dr  Ivor. 


Tahla  3 

Diriua  to  Psfilsdo  Court*  Completion  Tl-w 


minded 

w/vision 

Trial 

1st 

2nd 

3rd 

(  in  second*) 

1st 

2nd 

Squad  Is 

•? 

123 

‘.n 

42 

33 

Squad  2 

62 

id 

30 

2» 

*Squ«id  1  driver  wo*  excessively  caul luus  on  frail*  243  tecajuc  «ndcd  on  dirt 
n^not  on  Trail  1 


fable  4  show*  th«  rtsults  ol  Lx  perl  went  IV*  the  efiect  of  driver  dIm. 

The  sits  of  ths  drivers  appears  to  salt  little  difference  after  sows 
practice  In  ths  speed  of  driver  replacement.  The  Inexperience*  overage  list 
drivers  took  Much  longer  on  trails  1  and  3  than  Uio  laruc  *!*%♦  drivers  because 
their  clothing  or  equipment  durlitK  those  trials  liiaue  snaked* 


Omt  avaflohle  to  DTIC  does  not 
fcsoall  Idly  legible  reproduction 


Tabic  A 


Times  of  Driver  Exchange  While  Vehicle  lit  Stationary0 


Drivers 

l 

Trial 

2  3 

(in  seconds) 

A 

Practiced1’ 

16 

— 

— 

Inexperienced 

Large  Size 

n 

21 

21 

Inexperienced 

Average  Sizn 

;«d 

21 

26 

19 

*Squad  2  only 

^Drivers  who  participated  in  Experiment  1 


Discussion 


No  quantitative  anyalysis  of  the  above  data  was  attempted  because  this  was 
a  pilot  study  and  stringent  experimental  controls  were  not  possible. 

These  times  should  be  considered  the  lower  limit  of  the  performance 
potential  for  such  exercises.  These  drills  were  held  under  optimal  conditions 
and  despite  instructions  to  ignore  the  radio  transmissions  from  the  controller, 
other  crew  members  could  hear  the  controller.  Thus  they  could  prepare  to  take 
action  before  they  were  advised  by  the  victim  to  do  so.  In  ndditon,  there  was 
no  competition  for  the  crew's  attention.  They  did  not  have  other  combat-related 
tasks  to  perform  while  participating  in  the  experiment.  Further,  the  noise 
level  in  the  vehicle  did  not  simulate  combat  conditions.  There  was  little  radio 
traffic  no  concern  about  potential  threats,  and  no  weapons  firing.  All  of  these 


factors  would  make  it  pore  difficult  for  *  victim  under  real  combat  conditions 
to  communicate  the  fact  that  he  was  injured.  Nevertheless,  some  preliminary 
performance  differences  trend  cay  be  coo  strong  given  2  data  points  can 
legitimately  be  noted  and  there  were  a  number  of  lessons  learned. 

The  results  suggest  chat  improvements  in  crew  performances  can  be  expected 
after  just  a  few  practice,  trials.  A  simple  training  program  with  potentially 
few  sessions  could  produce  asymptotic  performance.  Thi3  approach  to  training  l& 
low  cost  and  might  reasonably  provide  high  payoff  in  terms  of  sustained  crew 
combat  performance. 

There  was  also  a  qualitative  improvement  of  the  techniques  used  by  the  crew 
members  to  assist  injured  personnel  during  the  drills.  For  example,  when  the 
injured  turret  personnel  initially  exited  the  vehicle,  they  felt  around  to 
orient  themselves.  This  sometimes  involved  hitting  their  heads  againut 
obstacles  and  tripping  over  items  as  the  vehicle  moved.  By  the  end  of  the 
exercise,  one  squad  developed  a  technique  where  an  uninjured  crew  member  would 
place  one  hand  on  top  of  the  victim's  helmet,  and  grip  the  front  of  his  shirt, 
and  guide  the  victim  directly  to  his  acat.  All  the  casualty  had  to  do  was  relax 
and  follow  the  lead  of  his  fellow  crew  member.  In  the  case  of  an  injured  BC, 
the  guide  connected  the  commanders  CVC  intercom  immediately  so  the  wounded  BC 
could  communicate  with  the  assistant  squad  leader.  Such  procedures  were 
spontaneous  and  proved  very  efficient. 

An  unexpected  finding  was  that  the  driver  exchange  was  faster  than  the 
turret  personnel  exchange.  It  was  orginally  hypothesised  Chat  since  the 
driver's  area  was  so  cramped  it  would  take  longer  for  this  casualty  evacuation, 
but  this  was  not  the  case.  The  turret  evacuation  times  were  longer  in  part 
because  the  turret  had  to  be  reoriented  for  personnel  to  exit.  This  was 
especially  difficult  when  both  the  gunner  and  the  BC  were  blinded  because  othen 
crew  members  had  to  yell  through  the  turret  shield  door  and  instruct  those 


inside  co  rotate  Che  turret  co  the  correct  exit  position.  This  proved  difficult 
on  occasion  because  there  arc  no  narking*  on  the  interior  of  the  troop 
conpartncnc  of  the  Bradley  co  indicate  the  current  turret  orientation  co  the 
crew  conparcocnt  members.  Consequently,  en  a  few  trials,  crew  members  ?,avc 
instructions  to  rotate  the  turret  the  ‘'long  way  around".  Soae  distinctive 
oarklngs  which  can  be  seen  from  the  crew  compartment  would  alleviate  the  turret 
orientation  problem. 

Victims  also  used  several  phrases  co  indicate  they  were  wounded:  "X  have 
been  blinded",  “I  have  been  hit",  "I  can't  see",  "I've  been  lnsed",  "1  have  been 
rapped".  Of  nil  of  these,  the  tern  "sapped"  appeared  to  have  the  nost  utility. 
Zapped  unambiguously  and  succinctly  denotes  a  particular  type  of  injury.  All 
soldiers  in  this  experiment  appeared  to  instantly  know  what  is  meant  by  this 
term.  It  Is  important  to  differentiate  between  laser  blinding  and  a  blinding 
caused  by  conventional  weapons  because  different  counteractions  are  indicated 
for  each  type  of  injury.  Statements  such  as,  “I  can't  see"  could  be  interpreted 
to  mean  a  person's  vision  was  blocked  by  an  obstacle  or  that  the  casualty  was 
wounded  by  a  conventional  munition.  In  such  cases  other  crew  members  may  be 
tempted  to  offer  assistance  by  looking  in  the  same  direction.  This  would  not  be 
the  appropriate  action  in  a  laser  environment  because  it  would  put  the  uninjured 
crew  member  in  jeopardy.  Secondly,  the  word  "zapped"  has  a  very  distinctive 
sound  which  is  not  likely  to  be  misunderstood  for  other  words  over  the  intercom. 
This  is  important  because  frequently  there  is  a  high  blocking  noise  to  sound 
ratio  in  the  Bradley  intercom  system. 

The  results  from  Experiment  I  and  Experiment  II  tencacively  suggest  that 
vehicle  movement  only  slightly  lengthens  the  time  it  takes  to  evacuate  the 
turret  causalting.  The  times  of  the  turret  personnel  exchanges  in  Table  1  are 
little  longer  than  the  times  in  Table  2.  Therefore  if  an  injury  occurs,  it 
would  appear  to  be  better  to  continue  movement  while  making  an  exchange.  This 
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would  cost  a  few  extra  seconds  but  the  vehicle  could  remain  coving,  therefore 
decreasing  its  vulnerability.  It  would  also  give  less  feedback,  to  cneay  DEM 
gunners  because  they  would  not  know  if  they  had  coaplcted  a  successful  attack. 

The  data  from  Table  3  indicates  that  it  took  almost  twice  as  long  for  a 
blinded  driver  to  be  guided  to  a  defilade  position  than  for  a  sighted  driver  to 
travel  the  same  distance  with  sight.  This  suggests  chat  if  a  driver  was 
wounded,  it  probably  would  put  the  crew  in  less  jeopardy  if  he  were  immediately 
replaced  by  another  driver  than  to  netenpt  to  verbally  guide  hie  to  a  defilade 
position. 

Another  issue  arises  from  this  recommendation  which  requires  further 
consideration.  When  the  drivers  cake  an  immediate  exchange,  the  BC  is  taken  out 
of  the  decision  loop.  There  nay  be  soac  circumstances  when  the  commander  cay 
not  want  do  this.  However,  bringing  the  BC  into  the  decision  process  will  also 
increase  the  downtime  of  the  vcchiclc.  Additional  research  is  needed  to 
detcraine  the  relative  cost/bcncfits  of  introducing  the  BC  in  the  decision  loop. 

An  observation  not  reflected  in  the  data  is  the  difficulty  of  the  BC  to 
verbally  guide  the  blinded  driver.  This  was  especially  obvious  after  about  30 
seconds  into  the  exercise  as  the  BC  got  increasingly  excited  and  gave  the  driver 
ambiguous  instructions,  c.g.  "Turn  now!,  Turn  now!"  without  indicating  which 
direction  to  turn  or  how  large  of  a  turn  was  needed.  Coordination  between  the 
driver  and  BC  could  certainly  improve  with  some  practice. 

The  findings  from  Experiment  IV  suggest  that  the  driver's  sizes  and  his 
replacement  do  not  appear  to  have  a  significant  effect  on  the  speed  of  a  driver 
exchange.  There  was  only  a  small  difference  between  the  large  and  small  driver 
exchange  in  this  pilot  test.  The  longest  delays  in  the  exchange  of  positions 
were  due  to  articles  of  clothing  getting  snagged  on  equipment. 

Some  comments  about  the  soldier's  reactions  to  this  experiment  are 
appropriate  at  this  point.  Most  had  never  participated  in  any  crew  extraction 


drills  previously  and  all  agreed  such  drills  should  be  pare  of  training  even 
independent  of  a  laser  threat. 

Secondly,  there  appeared  to  be  a  shift  in  their  attitude  towards  DEWs. 

This  is  a  subjective  observation  that  should  to  verified  by  more  detailed 
capirical  research.  However,  when  both  crews  were  initially  briefed  as  to  the 
purpose  of  the  experiment  and  to  the  possibility  of  confronting  a  threat  laser 
weapon  in  coabat,  tb'«y  appeared  to  be  quite  serious.  They  listened  very 
attentively,  cade  few  jokes,  and  asked  few  questions.  When  the  experiment  began 
they  also  had  some  difficulty  announcing  that  they  were  ‘'blinded'*.  There  was 
some  hesitation  in  their  voices  and  a  struggle  to  choose  the  right  words. 

However  by  the  time  rhe  exercise  was  completed  the  soldiers  appeared  to  be  much 
more  comfortable  with  the  reality  of  laser  weapons.  The  troops  were  freely 
talking  about  lasers  and  loser  capabilities.  Occasionally  there  were  some  jokes 
about  lasers,  but  they  no  longer  struggled  to  announce  they  were  “blinded". 

They  were  able  to  participate  in  this  exercise  as  they  would  in  ocher 
conventional  weapon  exercises.  It  is  Che  author's  opinion  that  the  free  talking 
and  jokes  about  lasers  arc  evidence  that  the  soldiers  were  psychologically 
assimilating  the  reality  of  DEWs. 

Certainly,  much  of  the  above  could  be  explained  by  non-DEW  factors,  such  as 
this  was  an  experiment  with  "scientific"  observers  and  the  troops  were  initially 
uncomfortable  in  that  situation.  Still  it  Is  hard  to  believe  that  some 
psychological  desensitization  did  not  occur  ns  well.  This  assertion  will  have 
to  be  verified  by  additional  empirical  research.  Lasers  are  shocking  weapons 
and  the  thought  of  being  blinded  can  be  terrifying,  but  so  are  many  other 
weapons  and  related  battlefield  injuries.  Soldiers  have  been  trained  to  fight 
against  machineguns,  tanks,  and  chemical  weapons  without  panic.  There  is  no 
reason  to  believe  the  same  would  not  be  true  of  lasers  given  a  proper  training 
program.  Drills  such  as  these  could  go  a  long  way  in  psychologically  preparing 


soldiers  to  respond  efficiently  in  a  OE  combat  environment. 

Conclusions 

This  research  suggests  that  practicing  extraction  procedures  could  reduce 
the  down  cine  of  *  M2  crew  under  laser  attack.  It  also  suggests  the  tern 
"rapped"  has  utility  and  can  communicate  a  very  specific  type  of  injury 
requiring  a  specific  crew  response;  that  is,  injured  crew  member*  would  be 
extracted  while  the  remaining  sighted  aenbers  would  exercise  caution  regarding 
sights  and  viewing  ports.  Further,  this  research  indicates  sone  decision  rules 
can  be  developed  regarding  the  most  appropriate  response  to  a  laser  attack. 
Finally,  there  appeared  to  be  sono  reduction  in  the  anxiety  level  of  the  troops 
regarding  DEWs  after  they  participated  in  this  study. 

Much  additional  research  needs  to  be  conducted  regarding  the  training  of 
tactical  responses  to  DEW  attacks.  First  of  all,  the  sane  study  with  a  larger 
Rnanl*>  site  and  bettor  «xpor<went*l  controls  is  needed  to  verify  the  limited 
findings  noted  in  tula  altidy.  Secondly,  crew  drills  for  other  vehicles  need  to 
be  developed  and  specific  decision  matrices  established.  The  findings  from  this 
study  may  not  generalize  beyond  the  M2.  For  example,  based  on  the  results  of 
this  pilot  study  it  appears  better  to  immediately  remove  an  injured  driver 
rather  than  to  verbally  guide  him  to  defilade  in  an  M2;  the  same  may  not  be  true 
in  an  Ml  tank.  Also  this  research  involved  one  squad  in  almost  ideal  conditions 
of  isolation.  There  may  be  other  tactics  at  the  platoon  or  company  level  that 
should  be  explored.  Another  question  that  needs  investigation  is  the  effects  of 
having  the  DC  introduced  into  the  decision  loop  before  driver  exchange  is 
executed.  Further,  only  a  few  of  the  Grew  members  were  injured  in  this  drill 
and  there  arc  other  potential  casualty  combinations  which  should  be  tested  as 
well.  There  is  the  need  to  explore  what  happens  while  the  Bradley  fights  in  a 
defensive  position,  during  an  attack,  and  when  the  infantry  element  dismounts. 
Different  ways  to  generate  dust  clouds  as  a  countermeasure  against  lasers  would 
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also  be  fruitful  research. 

DEWs  have  brought  a  new  dimension  to  the  modern  battlefield  and  have 
nccer.3it.ited  a  complete  review  of  how  the  Army  will  fight  the  next  war.  This 
involves  all  levels  of  Array  preparation  from  Army  21  to  how  troops  should 
discount  a  vehicle  in  combat.  Certainly  some  of  the  solutions  to  this  new 
challenge  will  coca  froa  the  nntcricl  developeent  community  In  the  fora  of 
countermeasure  devices.  However,  th*  contributions  of  the  materiel  developers 
will  not  be  total;  the  remainder  of  the  challenge  oust  be  placed  on  the  user 
cocaunity  (TRADOC  and  FORSCOM)  to  develop  tactics  and  training  to  caxinize  the 
contributions  of  the  materiel  developers  and  to  adjust  conventional  tactics  and 
training  to  fight  a  DEW  war.  Research  regarding  DEWs  affecting  weapon  systems 
under  different  tactical  conditions  needs  to  be  completed  to  identify  the  best 
possible  tactical  countermeasures.  As  these  counterneausrcs  are  identified  they 
should  be  incorporated  into  soldier  training  as  soon  aa  possible.  The  materiel 
developers  have  already  been  working  on  these  issues  and  it  is  now  tine  for  th« 
user  connunity  to  get  involved  as  well. 
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